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Neurologic Complication Following Spinal Epidural
Anesthesia in a Patient with Spinal Intradural
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Paraplegia following spinal epidural anesthesia is extremely rare. Various lesions for neurologic complications have been documented in the
literature. We report a 66-year-old female who developed paraplegia after left knee surgery for osteoarthritis under spinal epidural anesthesia. In
the recovery room, paraplegia and numbness below T4 vertebra was checked. A magnetic resonance image (MRI) scan showed a spinal thoracic
intradural extramedullary (IDEM) tumor. After extirpation of the tumor, the motor weakness improved to the grade of 3/5. If a neurologic deficit
following spinal epidural anesthesia does not resolve, a MRI should be performed without delay to accurately diagnose the cause of the deficit
and optimal treatment should be rendered for the causative lesion.
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INTRODUCTION

Neurologic complications following spinal epidural anes-
thesia are rare. Horlocker et al.5) reported that neurologic
complications related to spinal epidural anesthesia occurred in
6 of 30,413 patients (0.02%). Nevertheless, neurologic com-
plications following spinal epidural anesthesia can be devas-
tating to the patient6,12). Various causes for neurologic compli-
cations have been documented in the literature2,6,7). Paraplegia
due to an incidental spinal tumor following spinal epidural
anesthesia is extremely rare1). Nicholson and Everson first
reported  sudden paralysis after spinal epidural anesthesia in a
patient with a metastatic spinal tumor in 194610). We report a
patient who developed paraplegia and numbness following
spinal epidural anesthesia for a total knee arthroplasty and
underwent emergency surgery for a previously unrecognized
thoracic intradural extramedullary (IDEM) tumor, which was
thought to be the cause of neurologic complication.

CASE REPORT

A 67-year-old female with pain in the left knee for 3 mon-
ths was diagnosed with osteoarthritis and admitted orthope-
dic surgery. For 18 months, she had complained of squeezing
pain in the chest, which was suspicious for angina pectoris,
however, there were no remarkable abnormalities on cardiac
evaluation. She had taken medications for hypertension for 5
years. On laboratory findings, no abnormal hematologic
findings were noted. In the operating room, using a 23G
spinal needle with the patient in the left lateral position, 10
mg of bupivacaine was injected into the L3-L4 interspace.
She underwent a total left knee arthroplasty of 120 minutes
duration. Post-operatively, she was transferred to the recovery
room and complained of motor weakness and a sensory dis-
turbance. On neurologic exam, complete paraplegia and
numbness was checked in both legs. Initially, it was thought
that the residual effect of spinal epidural anesthesia had lasted
for a prolonged time period, thus she was observed closely
without radiologic evaluation. After 8 hours, the persistent
paraplegia and numbness were thought to represent a myelo-
pathy. Thus, a MRI was performed for exclusion of other
lesions. A whole spine MRI scan showed a thoracic spinal
mass involving the T2 vertebra level and no hematoma, ex-
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cept multiple bulging lumbar discs (Fig. 1). The thoracic spinal
mass was homogenous-enhanced and a left eccentric spinal
IDEM tumor (Fig. 2). She was transferred to the neurosurgery
service. On further neurologic exam, the Babinski and
Chaddock signs were positive bilaterally and hyper-reactive
deep tendon reflex was checked with a decrease in anal sphi-
ncter tone. Temperature sense and pain below T4 vertebra
was lost. Emergency surgery was planned. Under general
anesthesia, a left hemilaminectomy of T1, T2, and T3 with
total removal of the tumor mass was performed. A mening-
ioma of meningotheliomatous type was confirmed (Fig. 3).
One week later, motor weakness improved to a grade of 3/5
and numbness existed in the soles of the feet bilaterally and
the left distal calf. Four weeks later, she could stand with
minimal assistance. She was transferred for the extensive
rehabilitation program.  

DISCUSSION

Though rare, neurologic complications, like paresthesias,
cauda equina syndrome and paraplegia
following spinal epidural anesthesia are
reported in the literature2,6,7,10,12). For
causes of neurologic sequelae, direct
trauma by direct needle injury, anes-
thetic drug factor, management-related
factors, and underlying space-occupying
lesions are documented2,6,7,10). First,
direct trauma by spinal needle injury is
usually related to multiple attempts with
spinal cord or nerve root injuries7). Kane
reported that hematomas by spinal
needle injury can lead to paraplegias by
spinal cord compression7). Indeed, if a
patient has hemostatic abnormalities, it
is considered that the cause of paraplegia
after spinal epidural anesthesia is spinal
hematoma13). In our case, based on the
laboratory examination before total
knee arthroplasty, the patient did not
have hemostatic abnormalities and post-
operatively, the MRI scan did not show
any lesions, such as hematomas in the
lumbar region. Second, local anesthetic
drugs can directly irritate nerve roots
by osmotic effects11). Also, the addition
of epinephrine can induce vasospasm
and ischemic injury of spinal arteries7).
Recently, the incidence of neurologic
complications following spinal epidural
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Fig. 1. Whole spine magnetic resonance imaging findings. T2-weighted
saggital scan shows homogenous low signal mass in T2 vertebra level and
no hematoma, except multiple bulging discs in L2/3, L3/4, L4/5, and L5/S1.

Fig. 2. Thoracic spine magnetic resonance imaging findings. Enhanced studies show well demacrated
and homogenously enhanced intradural extramedullary tumor in T2 vertebra level (A) and left eccentric
tumor mass compressing the spinal cord (B). A : sagittal section. B : axial section.
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Fig. 3. Pathologic findings. Histologic section discloses vague whorling pattern of tumor cells and scattered
psammoma bodies (A). Tumor cells are usually uniform, with oval nuclei and on occasion intranuclear
inclusions (B). A : Hematoxylin and eosin stain, ×100. B : Hematoxylin and eosin stain, ×400.
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anesthesia has decreased with the use of a lower concen-
tration of the local anesthetic drug3). Third, for management
related factors, the main cause of paraplegia following spinal
epidural anesthesia is hypotension, which can induce spinal
cord ischemia and thromobosis of the spinal arteries7). In our
patient, during the total knee arthroplasty, hypotension was
not recorded in the anesthetic record. Fourth, the mecha-
nism of neurologic damage following spinal epidural anes-
thesia with underlying space-occupying lesions, such as spinal
tumors, is still unknown. Nicholson reported that the cause of
neurologic complications following spinal epidural anesthesia
is the blockade of cerebrospinal fluid by space-occupying
lesions. The injected drug cannot be diluted and stagnated
with the accumulation of drug, which can induce neurologic
toxicity10). Another mechanism leading to neurologic com-
plications is spinal coning. Hollis reported that spinal coning
results from compartmental pressure differences. The lumbar
puncture exacerbates the dangerous pressure differentials
above and below the spinal tumor and can induce neurologic
complications. The incidence of spinal coning is between
14% and 26%4). Hollis suggested that another mechanism
for neurologic complications is epidural venous engorgement
exacerbated by lumbar puncture, thus compromising venous
drainage from the spinal cord below the tumor mass4). 

Of patients with spinal cord lesions, 80-95% experience
back pain during the course of their disease8). The small
lesion in the spinal cord may not have any symptoms and
neurologic deficits9). In our case, the patient had complained
of chest pain for 18 months. Because it was suspicious for
angina pectoris, and only cardiac evaluation was done and no
remarkable abnormalities were noted. Thus, a spinal tumor
was not suspected and no work-up was performed pre-opera-
tively. In this case, the chest pain likely have been caused by
spinal IDEM tumor involving the T2 vertebra level (Fig. 1). 

In our case, about 8 hours passed until the radiologic eval-
uation was performed. It is not easy to differentiate whether a
neurologic deficit following  a spinal block results from the
residual effect of anesthetic drugs. In such cases, there are no
guidelines about the time of the observation considering the
residual effect of the drug. If a patient shows persistent neurol-
ogic symptoms post-operatively, a careful neurologic exam
should be performed and a MRI scan should be done within
hours with the consideration of other lesions.   

CONCLUSION

Despite the low incidence of neurologic complications fol-
lowing spinal epidural anesthesia, it can lead to serious neur-
ologic sequelae. If a patient is scheduled to undergo surgery
by spinal epidural anesthesia, a complete history and a careful
neurologic examination is essential. If neurologic deficits fol-
lowing spinal epidural anesthesia do not recover within
hours, a MRI scan should be done without delay to exclude
spinal lesions compressing the spinal cord.  
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